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PROCESS FOR THE REMOVAL OF THE HYDROGEN SULFIDE CONTAINED 
IN NATURAL GAS 

The present invention relates to a process for the re- 

10 moval of hydrogen sulfide contained in natural gas. 

More specifically, the present invention relates to a 
process for the reduction of the hydrogen sulfide contained 
in natural gas to concentrations lower than 1% molar. 

It is known that natural gas has now become a source 

15 of thermal energy which represents one of the main alterna- 
tives to traditional fuels of a fossil nature, in particu- 
lar to the fuel oils of petroleum origin, which are con- 
sidered as being one of the main causes of the greenhouse 
effect which influences the earth's climate. 

20 Natural gas, coming from production fields, mainly 

consists of methane but can also contain, in addition to 
significant traces of higher C 2 -C 7 + hydrocarbons, variable 
quantities of inert or polluting gases, for example, carbon 
dioxide or H 2 S, whose presence must be eliminated or re- 

25 duced in order to meet the specifications for use. 
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Said specifications include respecting the Wobbe in- 
dex, a parameter defined by the ratio between the thermal 
value (upper or lower) of gas and its density with respect 
to air, as well as the a H 2 S content which must be practi- 
5 cally null. 

Methods for the removal of inert or polluting gases 
from natural gas, nitrogen or hydrogen sulfide in particu- 
lar, are known in scientific literature. Most of these pro- 
cesses, however, are essentially based on cryogenic re- 

10 moval, as in the case of nitrogen, or on removal by absorp- 
tion with alkyl amines, as in the case of hydrogen sulfide, 
with generally efficacious but uneconomic results. In par- 
ticular, there are natural gas fields where the concentra- 
tion of hydrogen sulfide is so high that their exploitation 

15 is not convenient from an economic point of view, due to 
the high costs for the separation and treatment of the pol- 
luting product (H 2 S) . Particularly relevant is the treat- 
ment step of hydrogen sulfide which, after separation, is 
transformed to elemental sulfur, with consequent disposal 

20 problems. 

A process for the removal of hydrogen sulfide from 
natural gas has now been found by the Applicant, which al- 
lows the polluting product to be recovered at a pressure 
substantially equal to that of the production of natural 
25 gas, making it therefore possible to introduce the pollut- 
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sibly present. The pre-treatment operations include feeding 
the gas to a filtering and heating unit. The C0 2 and any 
possible traces of humidity can be eliminated through mem- 
brane permeation. More detailed information on membrane 
5 permeation can be found in "Polymeric Gas Separation Mem- 
branes" R.E . Resting, A.K. Fritzsche, Wiley Interscience, 
1993. 

The absorbing step is preferably carried out in a tray 
column or filling column, by feeding the natural gas to the 

10 bottom and virgin naphtha to the head. 

The term "virgin naphtha" as used in this description 
and in the claims, refers to an oil cut essentially con- 
sisting of a mixture of hydrocarbons liquid at room tem- 
perature, wherein the number of carbon atoms of each compo- 

15 nent is mainly between 5 and 8, and having an average boil- 
ing point between about 35°C of pentane and about 125°C of 
octane . 

The absorption is mainly effected at room temperature 
and at a pressure equal to that of the production of natu- 

20 ral gas, in tray columns or filling columns, in which the 
filling is preferably randomly arranged. A gaseous stream 
consisting of the natural gas in which the concentration of 
H 2 S is lower than 1% mole, and generally between 0 . 1 and 
0.8%, is discharged from the head of the column, whereas 

25 the absorbing fluid containing hydrogen sulfide is col- 
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ing product itself back to the production field. In this 
way, all problems associated with transforming the hydrogen 
sulfide into sulfur and with the disposal of the latter, 
are completely eliminated. 
5 An object of the present invention is therefore a pro- 

cess for the removal of the hydrogen sulfide contained in 
natural gas, which comprises: 

a) absorbing the hydrogen sulfide present in natural gas 
by means of a virgin naphtha, essentially consisting of 

10 Cs-Ce paraffins, in an adsorbing device and with a mo- 

lar ratio virgin naphtha/H 2 S of between 0.85 and 1.5; 

b) recovering the hydrogen sulfide absorbed by the virgin 
naphtha as head product of a distillation column oper- 
ating with a reflux having a temperature ranging from - 

15 5 to -20°C; 

c) recycling the virgin naphtha, discharged as bottom 
product of the distillation column, to the absorbing 
step (a) ; 

d) introducing the hydrogen sulfide back to the production 
20 field of natural gas, at the temperature and pressure 

conditions present at the head of the distillation col- 
umn. 

The natural gas fed to the absorbing step is normally 
pre-treated to eliminate or reduce the higher hydrocarbons 
25 and other gases such as, for example, carbon dioxide, pos- 
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lected at the bottom. 

As the natural gas discharged from the head of the ab- 
sorption column, is substantially at the same pressure pre- 
sent in the reservoir, it can be fed directly to the dis- 
5 tribution network, after undergoing a second purification 
treatment with amines in order to bring the concentration 
of H 2 S substantially to zero. The second purification 
treatment can be effected with the traditional absorption 
systems of alkyl amines, as the concentration of H 2 S is 
10 low. 

The virgin naphtha containing hydrogen sulfide is 
treated in the distillation column, operating at the same 
pressure, or slightly lower than the pressure of the ab- 
sorption column. The distillation column operates with a 

15 temperature at the head which is such as to guarantee the 
liquid state of the hydrogen sulfide at the operating pres- 
sure. This temperature generally ranges from -5 to -20°C, 
preferably from -9 to -15°C. 

The virgin naphtha is collected from the bottom of the 

20 distillation column, substantially without H 2 S, and is re- 
cycled to the absorption column, whereas hydrogen sulfide 
in liquid state is recovered at the head, which, as it is 
substantially at the same pressure present in the reser- 
voir, can be easily readmitted thereto . 

25 The process for the removal of hydrogen sulfide con- 
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tained in natural gas, object of the present invention, can 
be better understood by referring to the drawing of the en- 
closed figure 1, which represents an illustrative but non- 
limiting embodiment . 
5 The natural gas containing H 2 S (1) coming from the 

production field, is fed to the bottom of the absorption 
column Dl. Virgin naphtha is fed to the head of the column 
Dl, through the feeding line (2) . Virgin naphtha normally 
comes from recycling (3) . 

10 A gaseous stream (4), essentially consisting of natu- 

ral gas with an H 2 S content lower than 1% molar, is ex- 
tracted from the head of the column Dl . The gas thus puri- 
fied cannot be sent directly to the distribution network 
and is therefore refined with amines until the H 2 S content 

15 is reduced to below 4 ppm. The liquid collected at the bot- 
tom of the extractor Dl, mainly consisting of virgin naph- 
tha and the absorbed hydrogen sulfide, is fed through line 
5 to the heat exchanger E2 to be pre-heated and, subse- 
quently, to the distillation column D2 which operates with 

20 a reboiler E3 placed at the bottom of the column. 

A stream of vapours (6), essentially consisting of 
H 2 S, is discharged from the head of the column D2 . The 
stream of vapours (6) is dehydrated, cooled and condensed 
in the recovery exchanger E4, integrated with the cooling 

25 cycle PK1 and is subsequently sent to the separator S. 
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The liquid collected at the bottom of the separator S 
is recovered by means of the pump PI and is sent, by the 
same pump, to the reservoir through line (8) and, partially 
recycled as reflux (7) to D2 . 
5 The virgin naphtha (3) is recovered from the bottom of 

the column D2, is cooled, first in the air exchanger El and 
then in the exchanger E2, and is pumped to the head of the 
absorption column Dl, by means of P2 . In the same way, the 
non-condensed vapours (9) coming from S are fed (10) to the 
10 absorption column Dl by means of the compressor K. 

An experimental test, operating according to the 
scheme of the enclosed figure, is described hereunder for 
illustrative and non-limiting purposes . 

Natural gas is used, available at 60 bar, having the 
15 following composition: 

moles % 

d 83 
C0 2 2 
H 2 S 15 
20 60, 000 SrnVd of this gaseous stream are fed to the 

bottom of the absorption filling column Dl, operating at 
about 60 bar, a temperature at the head of 20°C, a tempera- 
ture at the bottom of 20°C. The recycled virgin naphtha (2) 
is fed (2) to the head of the column, at a temperature of 
25 20-25°C and a pressure of about 62 bar, containing about 1% 
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moles of hydrogen sulfide. A mixture essentially consisting 
of C 5 -C 8 hydrocarbons, with an average boiling point of 
about 95°C, is used as virgin naphtha. 

A stream (4) of about 51,000 Sm 3 /d, consisting of 
5 natural gas with an H 2 S content of about 1% moles, is re- 
covered from the head of the absorption column Dl . 

A liquid stream (5) consisting of virgin naphtha con- 
taining H 2 S, is discharged from the bottom of the column 
Dl. This stream is first preheated to 120°C in E2 and then 
10 sent to the distillation column D2, operating with a tem- 
perature at the head of about -15°C and a temperature at 
the bottom of about 220°C. 

A gaseous stream is recovered from the head of the 
column D2, mainly consisting of hydrogen sulfide vapours 
15 which are condensed at about -15°C in E4 and collected in 
S. 1, 000 Sm 3 /d of liquefied H 2 S are refluxed (7) to the 
head of D2, whereas 10, 000 Sm 3 /d of liquefied H 2 S (8) are 
sent back to the production reservoir. 

100 Sm 3 /d of virgin naphtha (3) are recovered from the 
20 bottom of the column D2, are cooled to 20-25°C and then 
pumped (2) to the absorption column. 



25 
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